We show that a C02 laser driven from below to above threshold by pump sweeping displays a linear dependence of the peak intensity on the switch-on time. This feature is a consequence of the small spread of the switch-on times. Experimental results for the slope of the linear relation are well reproduced by a calculation based on the rate equations. PACS number(s): 42.50. -p, 42.55.Em
I. INTRODUCTION 
II. EXPERIMENTAL SETUP AND RESULTS
The study of transient dynamics in laser systems has given several fundamental results in the past few years.
A delay in the laser switch-on time when the net gain is swept from below to above threshold has been predicted theoretically [1] and observed experimentally [2] . Moreover the important role played by quantum noise in determining macroscopic fluctuations has been investigated in the linear regime of laser amplification for both class-A and Blasers [3 --6] . The nonlinear regime, where saturation phenomena become relevant, has been extensively treated for class-A lasers [7] , while for class B only few recent works are available on semiconductor lasers [8, 9] . Fig. 2(a) are reported several trajectories of the laser intensity for 0&=3.80 A/s. The corresponding linear dependence of the peak intensity from the switch-on time is presented in Fig. 2(b). Figures 3(a) and 3(b) In the linear regime t & T, the last term in Eq. (2) can be neglected and the solution is Eq. (5) can be written in its final form
According to the experimental data which show a small dispersion of the switch-on times around the mean value T, we can expand Eq. (7) I, =I, --ln PT -+-
The final linear relation between the height of each intensity peak and the corresponding switch-on time is
IV. INTERPRETATION OF DATA
In the time interval T~t~T, where T is the time corresponding to the maximum peak intensity, the term g'(t) in Eq. (1) can be omitted and Eq. (2) can be rewritten neglecting the first term on the right-hand side as (4) Integrating the solution of Eq. (4) combined with the deterministic part of Eq. (1) between T and T, we obtain [9] b(T )
' [6(T ) The two level model of Eqs. (1) and (2) neglects some physical processes occurring in a CO2 laser as the efFect of rotational levels, which can be taken into account adding a correction term that does not affect T [11] . The good quantitative agreement between our experimental and theoretical results might be understood noting that the value of the slope given by Eq. (10) only depends on the values of T and P. As a check of the general validity of Eq. (10) we have performed numerical simulations of Eqs. (1) and (2) 
